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aay »|sslaia#i*, frmwt'A^^ 'Wiei 
jp#e©i*itiig a#tlieist, €&ta mmmm^mg to mmtgy 
m4 imlf-lif # « ,i?ait@&ettire sp#ei$« ««y to# 
a# "f«piotiS siieltt «lii©h weip# mmj 
b# i» tm la thi#' fi»% er» wii^h iwlf-' 
ilTftn ©f i^ » oT&m ©f 
,f3r©ii^ 5» tm%mm ®f fell®#® 
Mir® ^«#a ,»ti2ii#4 pi»«flott0ly, im» %^m Mitii 
ISi# m»iL h»«« lrf#wat£®a rnmmAm 
m4. Imlf-liv®# of fehos® »iea.i:€#» flwl gy®mp t# 
i.ttt.®i*#«1st0g a* a iib«®k ©a 
»!,* «#e#iii f3^©% ®f ©f M%m Malf* 
Mwm ^  ©3p' «®«#oi8  ^ a ,^ mm a©» p»t©ii feli«. 
t#i I •• I-« I, % is tJi® «%(«£•# ttsabeif 
W Ig felie 'wrnhm ©f ©»#« -Am ^mmj§Jm§ 
mmvm% mm t# m nm^iem mA m&% m a» 
l-tuli ^  til® ©aergy 'iiBferlbutlos fumi fw 
tfe# «ditt®4 Ijy ii«  ^imeiei i# ©f «:p«eia3. 
m will' %•« ia tii« f©3.1«wii^ ' paragmffe* 
ealcMiatioui 'Imir# 
»i.# Wy F®i«A III# iftlii »©4ifi#«ii.#iiii' %y »«©» 
lt|:,, flm p«i3?tl0"ia&r 8«% #f w$.M m® mme p»t#a. 
mm s»sfci?©ii. ia.tiiatf t# 
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in. flii8|. e®w«®t i» 
0s3.,|' a Wm:' F©slt»a g3?©«m€ «tat#s». flmt 
iiy -,11®" gMaa 'mw '%!*# itsittt#g3^mti:ea. » gama 
!«« mmw M»m til# elais @f eo»ai4®r©a 
litag mm «•! «f pt ^ ir gifem % i* f» fm«©la«k »%• 
.®1 \,m 
Smx • 0 [u « IJ / - 1.80 K«t, 
fk® ®®iigt®3at © aa^-fe« f»iaii€ fcy m. hm% fit ,tw|jpg 
••ral.iit® Mmmm tm v&tmm ¥al.m«» of 
"• , * w^W*i*»»WS 
A, IM.# Ijai <i0R# fx»€». tlM#. t® % i^a® iby tnv#»ti-
gutes ?f: 8t f| irtltt#® %«## tout »®t 
.•&I.I %hmm evm^mtlj «"railabl@. ,^ ««« *»i6®:irs lwiir®, in g^seml 
«a:p©2?lM®atal Ta3.«.#« #f S.» st0emmmn% witsli 
tM.f  ^ mt* €«« 
Ais©tli«i»' ittfc@r«®feiaf r©lationali3,it shottli %« ' 
moh&w (10) ^mA 'WS.#!#!? 1%) m% tliat tM# feaifw 
Mf# 'bm pmM&%04. -fwm ife# W^wA Wmmy 
If feti0 m l^ms ©f mM -ef'.to##. g«j## %©• 
stmts.#, Wm- timA tfaa fe®twii^  
fell# «iii. tim mmimm total «m®»gy it • i?«pir««iiafe®<l 
(Wo)-® fm tlgMt iM-ea.#t« , wm mm 
s&oma :Olife&tii s. line m- tmwmm ©f titt 
5 
against 
fit® iralm© 'H©.* W© is- %h© tefeal positron @mwgf 1» 
m&tm - of meK • SMi will fe® gtvtm mm& lat#r* 
'tife.®©p|r tm"?@3.if©s a twamtien"W'i%.gp} •m&m p is 
'til# 'fcttml.momenttaffiilto:oa mlfes ef • tli®•• ®mit%©d aai 2 is 
wm&hm ©f tli# 
a©-! % M f  &  i m % m  ©f %h9 s^m^m ©f t;he • 
bmt ais@ m. ©«ws#ti©ii fttstoy't© ^eomit tm tte.® ©ffeet 
©f mmlmm attract ion fei%a-iistfrifett%l©m,' 
f imf ©alettlafe«i hj mppmxirnMm 
f&# iiit®§s^m3. of tM® tmmttmm '%iMm iW©-W|^ % i®k#ii twm »®f© 
t© til®. a€«®atii» mit aal,tip3.1#dl the li&if-
llfe of th:® iMstiflty glw# vhm  ^ i# tfe# ft 'Vga-B# of felie 
AeeoMliag ti® th# f#»t, M h r n r j  tiM« f% alwul^  b® 
mm@%m% foi» tb® Z. • I » 1 m©!®!,: ' ft "Valu®# will 
lb# eal«ilat®i foi* the miQlei hrnrnm ffe# »ti© ©f 
elmttmA K-®fi^ few« -1^© p©stt#®a «t»«i@».'gretoafeility is, l#»f 
%hm M**3'fer »©l«i fi»<» tfe# if®f% of >©@al>®3?g. aiai • 
•ttlgg (35)# 
It «»y »«en £wm tMs feliea taiat „ 
iiaf©wmtl©3B oMaiaabl# ©taeenaiiig tM» faftleular tjp® of 
•i»i0l®mi. asi e®nfii»ati©» of pF#vt©m» alisisi^ tioii. ^  el^ iai 
®liMb«r wrnk'^ hj felie' 8«latillatt©ii t®#liMqtie wetild 
to#-woffeliwhil®-., 
Tkm seintillatlea. sp®@t]pea#t©? «pp#si?# m reaiy 
4 
m«m9 ' • mmiidng sfeerb-liireit mmgf 
aetifttl#® tm »««*»• i» thel^ m4 mmgy 
'fimt isfp#  ^ -ef • l&Ms MmM mH 
ti'O %feit'•»#»&•. •£« »#§» fey %li# faeta g«si#' 
tmwmlj as: tit# wmt ©f-tlie: mmg^^ 11.1.) hmmO.m 
flim it' -fe«iils at 3 M#v, %lm% thmm 
mmT^m m^rnmm m. m^9%A M gm& 
th&M Mh» &ttm%im ^ €msA'ttvm 1121 ©f fefet i# 
tttfligibl© to tek#, r#lati.v#Xy'Mi#i iattial eotsiti^ ' 
w&tm • la' laeli' 
' Jto feM# £a*r#«iigation was carried gm m 
mtm t^ ©litats. mM. #aif©SBi.s ef' ##ir®Fidl ©t 
liifeer •tMi(6S'#'fel#a3. p3?#€ieti#a« liaf® *€©• 
®»»®ral3Bg tli« t# IMA' to#i#ag mm  ^ ©f tlj©«® 
S«#  ^iiie®# hmwm hmm ©b»#i».irM 
by ©fetatB©#' will Is#' ewpw.^  yA%h 




tm 'mArnim tfce .objeetiv# #f tmmUgrnmm, 
t&at fa of a scijxtlllation .specfcr*®!#!* tm 
tl4®. energy erwjpolnt sya-
eJiarotroii t3a^#®>i tti#, following g«»ia- of 
iwtioa «&• f• • 
f% w&a A#®lr«,bl® look ftesl witla a !,«$ 
Mftlf-Ilf# -lift®®# aii4 ip^etyisl w#il 
W m  t M t  f i ^ : i # l t i © i » . ^  s a 4  m m  A  
eii«ilt. OS' tfci® of t&# else trie al o.t*omit»y 1M tltmi' 
tm9 #«aplications wMA wimlA Omik 
Si# tt»© :iaf m wmpi^ j ^oaying soiaee®, la felils way osfany 
a*#' with to6» otats 
•iM hm o3.o««ly the ^mm «p«ct»l -s&mpi oi® t>® 
•»i«« 'protti •at.fsf.sotoif* .for 
tli#s# til# «$#asioii -w# a*i# to' ettori' 
liv©# of t.ii« of mm&m- prssootiratia^® 
ii^  cho®«# .S|»# Wmm ©fe:S«*&tioiil twolt^  ail, 
tilt, foatwo* of tla# til® mwM of tii® 
fwm •'Hi# x-ray to tli# 'Iiwe*. •^a««Mbl®' 
•eMmeM o@«it "b#  ^ .aaio of warlj -sll tl» ^03?att®iml f#«tw®i. of 
I 
'©jp , aetl'fltfi®* with iittlf-llir#* ,©f feh#, 
©#: \ Wmm it me mmmHA t» 
f«3r .tfk# li^ railiatioii posl%i« te.th# o©«»lst3i|| 
ta til# sh^rfeest f©atlfei®. ttot# If t&tft ttem ,. 
im m pmetM ©f ««e#3ad« ®p« 3p©6©ri«i 
"fee f«fMt a sl.©if«r Sf«Mt 
®» e« a#t,only sii#is%-3r«3. dlftrlMti©n tettt AiS®. %fe»-
half-lif®#. M is Jtwt a r®0©rai»g 
€mi.m aaA«, A 
•of tfe® msisd tm tliit woi»k i«, giir®ii ta lsh» ,iiiiii%' 
US •IVB r^''ii"'itiif iffii iii'i itir iiir/*T 'ft ttltirftm "•- ---j.-—•• •J6a.au. — Mt, MrnpwiWammmWm^. 
f«» mmmm iiieuts®€ 
0p00tPm0$w mm- &im»m stmiy Aoi»t»3ll¥®a :iwfeiiPlti©s«' • f&« 
•Q& particles which am slwm 0ft fef* a mil#* 
siw3Bp©#p s seinfcillafcioa crystal e©iir®^%# th# ^mw&- ©f 
'tis®:' is%« a. •«|' . fhls riarti. -©f Itght 
e®iiir«rt®ii' iatio m aigaal m^-mm of a phot®» 
•«ii tia# «l«tt^ iea3. • sis»l .&ft#3?' %«tai smitmblf 
©a# th# fifc©p#:rtl»» oi »a©h -m. eii%toii©«»«» 
or aafth»I«a#- Is tkmM iMmm wmmmS. %f m 
•i 
f 
m m H&Mh ©f is fr©aii©-«€«. Is ««»» 
iiot«^l3r sm&-, sttl^en®'# the ta%©ii»i%|r i» 
ftry ii«a*»lF f3r«jf©i»M©»l t# t&® ^#gy toy ik« 
If an. mtWmmm «i»f«%alL t© «t@f tla® 
that i% I© .©««# 41 t# 1mm ®f its 
%mmt iasld®* ii tfe# 
liitXly flash#® @f ,lt^ t llm iisfe^sttsy its* 
-petti# t'fe# &#!« 
4 photoiaultiplier feilj# is a i&ieli will fi»o#ie« 
mm. «3L#e:t^t«jL A®a 'tjf 1% » 
^eit #l«otF®a» hf tk® 
1« a «@% ^©f ipa ,^#« «iteh- ©f 
i« A fotMttal  ^ fvm Mj® 
pli©t«e#tto6A« ®#« ©a fir«t smfmm.f: wlam*9 
amy electrwia,. «!?# la t«i?a 
tmm%4 • ©a th# . «©'i^  rn'mm^Mry-
•«p« •fM®. is mt taeh 
%&« flasi, tletti^ a 'bw»t !«• %li© aaoie .^ 
%1» »^aitma® of eha2?g#,t» fell© fi.iii3. bwft Ij# 
l>i»%©irti©3s^ t@ intensity 0t thm imclfi^t If 
m trti# i*w«ite» ths^ iiglit fla^®s tmm 
%hm fell# ©rnfepu  ^ »i^ 3.« twm tlm tJtsftiii b« pi?®» 
t® 'Isfe# ^mwgf «f %im ©riilnil b@t«. i>a»tiel««# 
.8«-s«ii,iSg til® fimtom t^ipli©  ^ tub© t@ "fe# « 
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Fig. 1» Experimental arrangement for studying short-lived activities* 
2.1 
i s  « « P f ^  t m t * '  m ®  c 5 - ® 3 . l . « < s t # 4  
1.0 • Iwsei «ff •  ^ »af : t# 
tb# %«:«»  ^%f ®p©i'ati#s ©r m 'rsi?# felt© 
M%m a time lapse sufficient to .allow ll.ir«A 
#mt# tm &yc%e mw'hm 
. Insid# tli# ,^ @ete«a#t®r be®,# th® s©tir©« ii. a%©» 
%hm ©rystal as shown la Figure 2» fhe tiabe is mmmma&mA % 
« .»w#%ai ttngmette fli# i#w©© * 
w®od»a ]p3.ug wMtM »®rfei- m tii® msmim 
tm t&# swf'ee, m<  ^ «.• liA mMM®! f^ il tsfe® liilcfe a, ?/S 
InfM <8i^ 0ii3.aF l»l® ii pw»0M«€l# ®a.« foil ti t# tli# 
w©oi«i|. .fliif. M%h wir##' 'ibt %Mm ,t«' la .^ 
til© 7/8 ,|»li hole, 
.Rgw# 3 'iisi^ i * ©f 'fete# flidtiwmlMtltftr t«  ^
a yxmli. M.&gx^m %fe«s 
M mMmmmmm mjut&t i&i,thj$T ©US-half luiii. m ©» imh 
'ifitii €»«€& balssa m a Xueit# li#i% fip# &• •^' 
ll^ i fip« im tiiwi ig 'thft f&«# ©f tlt» MA 0%^  ^
•|^ ef«sa.fcipll»r, agalm OanaAa bal.»«,# ffe« »ystal, 
ftp!# i^sM «f til#- tmlsf »» • 
foil, 0,00025 ''ia^ ^l#ht 
.«• &L 'iNifldetor* 
• hx stMftug, the ®p#etral distributi^ s ©f m 
pmitwms f3r« short-liwd it l# 
Fig, 2. Scintillation spectrometer box showing source, crystal, photomultiplier tube and 
magnetic shield. 
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Pig# 3m Block diagram of scintillation spectrometer. 
•3.4. , 
mmw^elmmm'X pMme het0b% 
smter %#• «ll3®imti@ ^tfficulfc task a^akti^ 4mmf 
&mrmM0mv • .il.:»#:p $i pGmiMpf It "b« weS.1, %&• 
pm&^& ta%« th0 •ti3i-|w«ii% s«# a#«s®  ^ -©f %h® iiiaf* 
itf» 3?#«.s#50iafe3.# iietwwy# 
til# eli©s@s. t® aehlwt %M« m€: mm tM 
fmfM« of pm.-m l»lghl;« wMida mmm 4i«^lap»t m m 
ISi@ photogPAfM# •ptTOardt- #iiA wa» tm 
i&m @f a •e#atiii«©ms' »fcs»i|^, e©wli tM@s hm r#«i feetii In m 
su^3.iti»a« aM «, t-i»« «#»«# to detssBSsB tfetft 'syestrFHB 
Mmy tifflK of iM 
Xa to' €&M- ia wmf tli* ©mtp»t 
fim til® pMtmmltlpliBr ta t%® ,f©ll®iftag 
M»#r* 0st]^ t#. rnnplM^m wwi »»€» t© ii» «pllfiei» 
!&©#•# gmis is iitm mm t© fifty. &# eirsmit iia* 
g^« ©f t&« |jr«ii^ llfler aai «pltfioir 
is i» Mgur© i|. m4 that of th# ##g«3.®t®A pmm 
im tia«. ,:^©t»atipiiw i» :ite^iia im Hgw# fM® 
d'Bpply I'i ®f ill® ««t# tif»® ««• »«•€ fef fa3te#  ^ CllK' 
•imtfttt «e tis® i« tfe«ix ««%' t© t«@ Aitptig 
©i^ 'eiiits tm ».|pir# i i^ efte-swt* -» #'.«a|j®«it# aia^ «»* 
eirtidt#: #<»pa?is# » 'ii«Mlifiett.t£©n ©f tla« WatMmi eiwmk% 
fill I, "^i-A mm »tgtiiAlf m®A. im m 
application*. Hi# first iilsremti et a li©.idk rmMm 
iMmm -rnmpm. m ^9%&f linm »m»U4 mem 
Anode Cot h 0 d e 
-1500 Volt 56K 56K 56K 56K 56K 56K 56K 56K 56K 56K lOOK 
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•320K 100 680^1 3301 Output I50U< 27 K< 220K> 3.3 
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^AAr 
C a t h o d e  
F o l l o w e r  A m p l i f i e r  
Fig» ii* Circuit diagram of photomultiplier tube, preamplifier and ainplifier# 
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Fig# 5# Circuit diagram of regulated power supply for photomultiplier tube# 
MODIFIED WATKINS 
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Fig. 6, Schema tic diagram of modified Watkins circuit. 
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Pulse Height in Arbitrary Units 
8. Spectr-ora of used 
in obtaining resolution 
of instriiaent* 
51s. 7. Sanple of data 
on 35-Bim film 
record. 
B t m m  ' f p & w  m « f  •trntiiy %«• »©©«««!* 
m @f 20,000 0#i*®.fea ,«ay'fc® ©t»%stsi#ii ©a Z$- tm% 
fllai«. • tllm oo®t -l# t1^«a »t .fX'ijfeiMtiv#* 'Si# 
•frop in reproduotioa frm oscilloscope mrmm t© 
fimm screen is less than 2 per c®nt of full «®i ii 
hf inijerfeit- fll» ia tl» mieroftlji 
§t Procediire 
®«d irr.ftiifttt®a  ^
«•««« fm «ll. %ii« 
Its©# will b* ilsett»»#4 fifit* Hwi 
Mwi C»3.37, p32  ^
t®s%» ©f- tfe# ffas @a tfelm ii#®a 
ft2». ia tJ» »i«#r t» ©tsifentioail lj®%A*sf©efejp@w 
1/8 iacfe 
»t»0v@i il» iltwiiasa, toil milee%&r 
fpa»©'«i|Wi.lB» tm %k# form 
iPr^Olj^ ) WS'- im atmB-l*.® ia & %©•»% It 
was l'®ft m m pa»rd«ii?, sps*ixM.®i '©st# an# laf»i?fe#i 
#» slitiiA»i(a ytfleetoi? im 
''ImM: w«i® *g follow#* it3?tp« of italic 
fW# |wm» ©•til li^li thick, mr® »tg|it®®is atomt##.*. 
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 ^stMps of ilwetly &»• tfe» ^a|i»im«a 
t&tt tm ftomting* 
i©#|m setlflty *m# ototJalsM fey soditm 
iMid® vm ^mmA: 
siS.E;«€ with $. small moimt of z&p^n wMA aele# m# « 
®i# ©f: til# f/S i» .til.# *w, 
e©yejpt# wlfeb strong paper# O.OOOS  ^ tsA aai, tfa# 
%m% irn^rn It* fl»». mmm^  ^ ta feM# ««, im 
all <5%1ier preparations wi« a,|jpfmlaiit#ly 0.«3. 
aw, flKi« tm i©a®r  ^fe®,* ©f i© t# |§ f#r 
SQuar# m^- fli# 0#®?#® i« ikm mwemi with, $m't&k tmpm t# • 
add »tmxmth« It sliomM fe« »ot®i %l«t f«r trssftti tlM®8 
«©•%«,»!?& g®©oM for fmw Iwg.# 
ae«#l#rati©a and d^eeiermtioa tommm m. thm BmpM ar« 
f#r' iWf %li®' f## » s t^ir©® 
MBA h0 Bm0wimt tm %« Mulct fc.fe# s©w## Btmm 
@mu^ im til# 
tm idll ^Auirt tk# t>ae^r«teii #!» t® 
tfe# «©ti3ro© &®2.€®  ^ w-m a% l»ast a tmtm ## f© '%m%m tit# 
sAti-rlty, aettmlii®!! w&» ia*©#t .mttetlf 
jftttriMlabl# t® tli« wMeli toi «tt #i»lp#iat 
of l.,«.T i#ir* ffcmtf, fettag #f spgltgifel#  ^
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H. t S?7 
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M%m tTW&dl&tion tli#- various tteetagls 
til®. fmlj# %© sf@#%i?ai#t©F i»t iats e©a.3.##t#%, 
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m i« scribed ia precediog fit© »#tg. of .iat* 
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BODY CORRECTION FORMULA 
9» Results of resolution corrections of Paliaer and 
Laslett* 
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m • thm' gW'^h§. lafesf# %imm 
oorrectlona h&m^hmn applied a f©mi plot mmy fe« »ad#.lss» i.elw*-
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f 'Is  ^mMwmmm t^ yslal 1» rfiwm tm figmp® S» yi®ld» 
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Fig, 10» Hegatron spectrism of phosphorus32^ 
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Pig. 11. Fermi plot of phosphorus32, 
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Fig^ 12. Negatron spectrtira of strontim^O-yttrlimi^O, 
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Fig. 13. Conventional and a-corrected Fermi plots 
of strontliiin90^yttriiBK90. 
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|%J is ia# %® activifey in 
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Flg« 1^, Positron spectrtara of praseod^piium^^®. 
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m r n t f i t f  v m  It is apparently 
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•St® i#ea^ •©«!*?% • «4• plot ©f' 
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fM# aatttlfat®# ••©#• g^wa *m t# gtir®-
ssi g«®« #a t# gtf# %&.© iiTOjr v;^m-
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liii# •»€ €uwwm 'U^ard' «%• afe#ttt l»0 f®f #®at txt '«a%®iat» 
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Fig* 19^ Fermi plot of iron^3. 
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th« tiw» «B# fyiw t^ ag «i4f al»©?® 
t#| &# la  ^«ii%©liit i# t# it# fe©tw®#a 
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Plg« 22, Perral plots of activities resulting from 
irradiation of sodlian Iodide. 
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Fig. 23. Decay curve of aluxainm foil after 20 seconds 
irradiation. 
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Fig, 2k• Positron spectrum of aluminuiii25-26^ 
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Fig, 27• Decay curve of magnesium after 15 seconds irradiation. 
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Silicon Dioxide Decay 
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Fig, if.0. Positron spectrtim of potassitii!i3T, 
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Fig, ij.5* Graph of maxlBmra positron energy (Bmay) vs» 
(A - 1)/A^® , where A is the atomic mass 
number. 
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l*lj.O n ai,. it ta i^eafc®! 
tm- P© to J tlie 0.61 faJLu# ©f 0* 
Am $. wh.®l«, l.li® © t^aiaei lj«i»@ ag«>« fairly well wi^  
til® mvU 'Of Igala it h® p@iat®i Mial th« 
larg# pi?.©%ftfel® rnmmm mm fe© m t# th# 
•m«®3rtatat% @f feb© 0,3  ^ ©aip l^at-,. 0ir<«»r*€®pliiwis «n»t5 not fe« 
flat«i ©» tM# af^ «t«nt he%wBm ©it|.&iyOlafe®d mat 
vaX«©» ta tlait ®a»® stme® 1« 4iit®wtaei toy %e«t fit# 
S#f«y®a©« t® 1$,$ wilJ, th® ilffieialty ia 
©Matni^ iig a pir@#ls« tmltt# ©f f frm tti« resiilt's 
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tl» o3?lf|.»«3. fi^ ®i*|a#iital. 
Se3^1i®3p it was a#a%itt»4 tiiat fiftli 3p#®t ©f lis® 
tolf-Iif# sli0»ld hm i.nmmMf-'pw&po^?'%im th,# aiaimwi 
ewi-sar. A plot of T. 18 Aewm 1b JlguM lt6. Th» 
im$a twm feMs «i^ «Fla«iift that fell# .rtil® amy he 
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fell# .|^ «3Ea>«g «ft€ fwigg ©tts»v»s C3S) f®.3? 'ai.! iiii%lirlfei#.f 
iinr®s%,tg®it@4 hfif® aai Itie ai?# gif#ii im faM# 
at« ft etseiitially #a tli» fiftH pomr of %gx 
1.0 
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Fig. U6« Graph of inverse of fifth root of half-life vs. maximum positron 
energy (i^). 
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